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'IZT^*^**: (57) Abstract : 
PROBLEM TO BE SOLVED: To detect and control a current with high accuracy 
without being affected by irregularity or layout patterns from an aspect 
of production by controlling the value of the current flowing to a 
current passage subjected to mirroring and the value of the current 
flowing to load on the basis of the difference signal with a 
predetermined objective value. 



SOLUTION: A current regulating circuit is constituted of the operational 
amplifier (current detection signal output circuit) 0P2 connected to a 
current passage L2 inputting an objective value to a positive terminal 
and subjected to mirroring at the negative terminal and the transistor 
(current control circuit) MO connected across a high (low) potential 
power supply line and load and the value of the current flowing to the 
current passage LI connected to the load is controlled by the output 
signal (the difference signal of the current value of a current passage 
L2 and the objective value) of the operational amplifier 0P2. By this 
constitution, gate voltage sufficiently higher than threshold voltage 
can be supplied to the gate terminals of the transistors Ml, M2 
constituting a current mirror circuit 2 and, therefore, the effect of 
the irregularity of the threshold voltage generated in a production 
process or the effect of voltage drop between gate sources by layout 
patterns can be reduced. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] While passing a current for the load concerned by making into 
a closed state the switch formed in the both-ends location of a load, 
respectively The Miller circuit which carries out mirroring of the 
current which flows for said load by the ratio which is the current 
detection control circuit which detects the current value which flows 
for this load, and controls the amount of currents, and was beforehand 
set up including the switch of said load formed in one end on the other 
hand to other current paths, The armature-voltage control circuit which 
controls uniformly the electrical potential difference impressed to a 
current path, and the current path besides the above to which said load 
was connected, The current detecting-signal output circuit which detects 
the current which flows to a current path besides the above by which 
mirroring was carried out in said Miller circuit, and outputs the 
differential signal of the detected current value and predetermined 
desired value, The current detection control circuit characterized by 
having the current control circuit which controls the amount of currents 
which flows for said load based on the output signal by said current 
detecting-signal output circuit. 

[Claim 2] While passing a current for the load concerned by making into 
a closed state the switch formed in the both-ends location of a load, 
respectively It is the current detection control circuit which detects 
the current value which flows for this load, and controls the amount of 
currents. The Miller circuit which carries out mirroring of the current 
which flows to the first current path which contains said load by the 
ratio set up beforehand including the switch of said load formed in one 
end on the other hand to the second current path, The armature-voltage 
control circuit which controls uniformly the electrical potential 
difference impressed to said first current path and said second current 
path, The current detecting-signal output circuit which detects the 
current which flows to a current path besides the above by which 
mirroring was carried out in said Miller circuit, and outputs the 
differential signal of the detected current value and predetermined 
desired value, The current which flows to the current control circuit 
which controls the amount of currents which flows for said load based on 



the output signal by said current detecting-signal output circuit, and 
said second current path by two or more ratios set up beforehand The 
current detection control circuit characterized by having the multistage 
Miller circuit which carries out mirroring to two or more current paths 
corresponding to the ratio concerned, respectively, and the selection 
circuitry which chooses the current path of arbitration from two or more 
current paths by which mirroring was carried out in said multistage 
Miller circuit. 

[Claim 3] While passing a current for the load concerned by making into 
switch-on the transistor prepared in the high potential power-source 
line side of a load, and the transistor prepared in the low voltage 
power-source line side of a load, respectively The transistor which is 
the current detection control circuit which detects the current value 
which flows for this load, and controls the amount of currents, and is 
connected to one end on the other hand at this load and the first common 
current path of said load, The transistor pair which comes to make 
common connection of the gate (or base) with the transistor which 
becomes a transistor and a pair concerned and is connected to the second 
current path is included. The Miller circuit which carries out mirroring 
of the current which flows to said first current path based on the size 
ratio of each transistor to said second current path, The armature- 
voltage control circuit controlled in order to compare the electrical 
potential difference impressed to said first current path and said 
second current path and to lose the difference electrical potential 
difference of these current paths, The current detecting-signal output 
circuit which detects the current which flows to said second current 
path by which mirroring was carried out in said Miller circuit, and 
outputs the differential signal of the detected current value and 
predetermined desired value, The transistor connected to another side 
one end of said load at this load and the first common current path is 
included. The current detection control circuit characterized by having 
the current control circuit which controls the amount of currents which 
impresses the output signal from said current detecting-signal output 
circuit to the gate (or base) of this transistor, and flows to said 
first current path. 

[Claim 4] While being the pattern layout approach of two or more 
transistors which can be set to semi-conductor accumulation equipment 
and arranging two or more transistors between two power-source lines 
While each transistor is connected to juxtaposition so that the wiring 
resistance during the node of each transistor may become equal, and 
connecting any 1 edge of one power-source line to a pad the end of the 



power-source line of another side corresponding to [ connect the other 
end to the terminal of the last stage transistor, and ] the end of one 
[ said ] power-source line — the first rank — the pattern layout 
approach characterized by connecting the other end to a pad while 
connecting with the terminal of a transistor. 

[Claim 5] The pattern layout approach which is the pattern layout 
approach of two or more transistors which can be set to semi-conductor 
accumulation equipment, and is characterized by wiring two or more sets 
of equal power-source lines of wiring resistance from each pad to the 
terminal of each transistor, and carrying out parallel connection of 
said two or more transistors to the pad concerned while arranging two or 
more transistors between two pads. 

[Claim 6] The transistor in said current detection control circuit 
according to claim 3 is a current detection control circuit 
characterized by being what realized by said pattern layout approach 
according to claim 4 or 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the field of the 
pattern layout approach of a current detection control circuit and two 
or more transistors. 
[0002] 

[Description of the Prior Art] As a circuit for detecting conventionally 
the current value which flows for a load, it can divide roughly and can 
divide into the circuit for detecting (l) overcurrent, and the circuit 
for controlling (2) load currents, when it is based also on the 



specification on the system demanded in the case of the circuit for 
detecting an overcurrent, but the current which generally exceeds 
sharply the current value which should usually flow flows, there are 
many the cases do not become a problem in a comparatively low precision 
just from the ability even of decision whether the allowable-current 
value which is for not destroying the component itself and the equipment 
of the circumference of it, and was decided beforehand is exceeded to be 
able to perform, either . On the other hand, in the case of the circuit 
for controlling the load current, the current field changes with objects 
to control, but it is common that current value detection and current 
value control of a precision high from a minute current field to a high 
current field are required. 

[0003] Drawing 7 is the circuit diagram showing an example of the 
current detection control circuit in the conventional example, and shows 
the important section circuit diagram of the semi-conductor accumulation 
equipment which detects the load current applied to intelligent type 
power MOS and IC (Metal Oxide Semiconductor and Integrated Circuit) in 
the state of no losing. In addition, the example to which drawing 7 (a) 
has arranged the load to the high potential power-source line side, and 
drawing 7 (b) show the example which has arranged the load to the low 
voltage power-source line side, and the configuration and operation are 
almost the same. 

[0004] In drawing 7 , the current detection control circuit 1 consists 
of current Miller circuit 2, a feedback circuit 3, and sense resistance 
Rs. Current Miller circuit 2 consists of two the N-channel metal oxide 
semiconductor and FET(it is only called transistor Field Effect 
Transistor and the following) Ml which comes to make common connection 
of the gate terminal, and M2, and carries out mirroring of the load 
current Iload which flows to a transistor Ml to the current road side of 
a transistor M2 based on the size ratio (n:l) of a transistor Ml and a 
transistor M2. Moreover, the control voltage impressed to the gate 
terminal of transistors Ml and M2 from a driver in this case is a 
difference electrical potential difference of the sense resistance Rs 
and the node electrical potential difference of a transistor M3, and 
desired value, and turns into an electrical potential difference of the 
threshold voltage Vth neighborhood of transistors Ml and M2. 
[0005] The operational amplifier 0P1 with which a feedback circuit 3 
connects each drain terminal of transistors Ml and M2 to an input 
terminal (a normal rotation input terminal and inversed input terminal), 
respectively, Connect the outgoing end from an operational amplifier 0P1 
to a gate terminal, and it consists of a transistor M3 by which the 



series connection was carried out between the sense resistance Rs and a 
transistor M2. By controlling a transistor M3 ( drawing 7 (a) an N- 
channel metal oxide semiconductor and FET, and drawing 7 (b) a P channel 
MOS and FET) based on the output signal of an operational amplifier 0P1, 
the electrical potential difference VDS between the drain-sources of 
transistors Ml and M2 is fixed-ized. 

[0006] The operation is explained in the above configuration. The 
formula showing actuation of MOS-FET W and channel length for channel 
width L, If VGS and threshold voltage are set to Vth and a structure 
factor is set [ IDS and the electrical potential difference between the 
drain-sources ] to beta (the dielectric constant of an insulator and d 
are [ =mu e epsilon/d and mue ] the thickness of an insulator for 
mobility and epsilon) for VDS and the electrical potential difference 
between the gate-sources, the drain-source current In a saturation 
region, it is IDS= (beta/2) (W/L) (VGS-Vth) 2. It is expressed and, on 
the other hand, is expressed with IDS=beta (W/L) { (VGS-Vth) VDS- (VDS2 / 
2)} in a straight-line field. 

[0007] Generally, although current Miller circuit is used in a 
saturation region (electrical-potential-difference field where the gate 
voltage impressed to transistors Ml and M2 is far higher than threshold 
voltage) in order to suppress the effect by the electrical potential 
difference VDS between the drain-sources of a transistor, in order to 
design small the on resistance of transistors Ml and M2, it is operating 
the transistor by the above-mentioned example in the straight-line field 
(the gate voltage impressed to transistors Ml and M2 is the electrical- 
potential-difference field of the threshold voltage neighborhood). Then, 
highly precise current control can be performed by impressing the gate 
voltage for current control to each gate terminal of transistors Ml and 
M2, suppressing the effect of the electrical potential difference VDS 
between the drain-sources at the time of operating a transistor in a 
straight-line field by always making equal the electrical potential 
difference VDS between the drain-sources of transistors Ml and M2 by the 
feedback circuit 3. 
[0008] 

[Problem (s) to be Solved by the Invention] However, if it was in such a 
conventional current detection control circuit, there was a trouble that 
variation arose for current detection precision according to the factor 
mentioned later. That is, although the detection precision in the 
conventional technique was based also on the magnitude of the flowing 
current, when the worst, it had thing detection variation about **10 to 
15%. As a factor of this detection variation, the effect by the 



variation on manufactures (for example, threshold voltage Vth etc. ) of 
various parameters which the semiconductor device itself, such as a 
transistor, has, the effect of the layout pattern inside IC chip, the 
effect by the circuit-technique, etc. can be considered. 
[0009] Drawing 8 is drawing showing the pattern layout of general power 
metal-oxide semiconductor field effect transistor, and drawing 9 is the 
representative circuit schematic of the power metal-oxide semiconductor 
field effect transistor in drawing 8 . Usually, since a big current 
flows to power metal-oxide semiconductor field effect transistor, the 
layout pattern needs a big area as shown in drawing 8 . And although 
parallel connection of two or more transistor eels MC will be arranged 
and carried out between the signal lines wired from the pad (a drain and 
source) which is an input/output terminal as shown in drawing 9 , what 
is arranged inevitably in the location near a pad, and the thing 
arranged in a location distant from a pad come out of the transistor eel 
MC arranged in this case. 

[0010] Then, since a voltage drop produces the transistor eel MC 
arranged in the location distant from a pad by wiring resistance Rwxm 
based on the wire length, source potential rises and the phenomenon in 
which drain potential falls may happen. In this case, if the electrical 
potential difference VGS between the gate-sources is less than threshold 
voltage Vth, the transistor eel which carries out a turn-off will come 
out, and the right current mirror based on the eel ratio of the 
transistor set up at the time of a design will no longer be performed. 
[0011] Furthermore, since the threshold voltage Vth of a transistor has 
a certain variation range, when controlling the electrical potential 
difference VGS between the gate-sources by between the inside of the 
same field, or a product near threshold voltage Vth, it is the cause 
which causes the precision fall of current Miller circuit 2 under the 
effect of the variation in the threshold voltage Vth from the 
manufacture variation. When it is going to control a current with high 
precision, naturally the high control precision by the current control 
circuit is required, but if the detection precision of the current value 
which flows to a controlled system is low, even if a current control 
circuit is highly efficient, highly precise current control cannot be 
desired. 

[0012] The technical problem of this invention is to offer the possible 
current detection control circuit and the pattern layout approach of 
highly precise current detection and current control, without canceling 
the above-mentioned trouble and being influenced by the variation and 
the layout pattern on manufacture. 



[0013] 

[Means for Solving the Problem] While a current detection control 
circuit according to claim 1 passes a current for the load concerned by 
making into a closed state the switch formed in the both-ends location 
of a load, respectively The Miller circuit which carries out mirroring 
of the current which flows for said load by the ratio which is the 
current detection control circuit which detects the current value which 
flows for this load, and controls the amount of currents, and was 
beforehand set up including the switch of said load formed in one end on 
the other hand to other current paths, The armature-voltage control 
circuit which controls uniformly the electrical potential difference 
impressed to a current path, and the current path besides the above to 
which said load was connected, The current detecting-signal output 
circuit which detects the current which flows to a current path besides 
the above by which mirroring was carried out in said Miller circuit, and 
outputs the differential signal of the detected current value and 
predetermined desired value, It constitutes so that it may have the 
current control circuit which controls the amount of currents which 
flows for said load based on the output signal by said current 
detecting-signal output circuit. 

[0014] And while a current detector according to claim 2 passes a 
current for the load concerned by making into a closed state the switch 
formed in the both-ends location of a load, respectively It is the 
current detection control circuit which detects the current value which 
flows for this load, and controls the amount of currents. The Miller 
circuit which carries out mirroring of the current which flows to the 
first current path which contains said load by the ratio set up 
beforehand including the switch of said load formed in one end on the 
other hand to the second current path, The armature-voltage control 
circuit which controls uniformly the electrical potential difference 
impressed to said first current path and said second current path, The 
current detecting-signal output circuit which detects the current which 
flows to a current path besides the above by which mirroring was carried 
out in said Miller circuit, and outputs the differential signal of the 
detected current value and predetermined desired value, The current 
which flows to the current control circuit which controls the amount of 
currents which flows for said load based on the output signal by said 
current detecting-signal output circuit, and said second current path by 
two or more ratios set up beforehand It constitutes so that it may have 
the multistage Miller circuit which carries out mirroring to two or more 
current paths corresponding to the ratio concerned, respectively, and 



the selection circuitry which chooses the current path of arbitration 
from two or more current paths by which mirroring was carried out in 
said multistage Miller circuit. 

[0015] Moreover, while a current detector according to claim 3 passes a 
current for the load concerned by making into switch-on the transistor 
prepared in the high potential power-source line side of a load, and the 
transistor prepared in the low voltage power-source line side of a load, 
respectively The transistor which is the current detection control 
circuit which detects the current value which flows for this load, and 
controls the amount of currents, and is connected to one end on the 
other hand at this load and the first common current path of said load, 
The transistor pair which comes to make common connection of the gate 
(or base) with the transistor which becomes a transistor and a pair 
concerned and is connected to the second current path is included. The 
Miller circuit which carries out mirroring of the current which flows to 
said first current path based on the size ratio of each transistor to 
said second current path, The armature-voltage control circuit 
controlled in order to compare the electrical potential difference 
impressed to said first current path and said second current path and to 
lose the difference electrical potential difference of these current 
paths, The current detecting-signal output circuit which detects the 
current which flows to said second current path by which mirroring was 
carried out in said Miller circuit, and outputs the differential signal 
of the detected current value and predetermined desired value, The 
transistor connected to another side one end of said load at this load 
and the first common current path is included. The output signal from 
said current detecting-signal output circuit is impressed to the gate 
(or base) of this transistor, and it constitutes so that it may have the 
current control circuit which controls the amount of currents which 
flows to said first current path. 

[0016] By the pattern layout approach according to claim 4 While being 
the pattern layout approach of two or more transistors which can be set 
to semi-conductor accumulation equipment and arranging two or more 
transistors between two power-source lines While each transistor is 
connected to juxtaposition so that the wiring resistance during the node 
of each transistor may become equal, and connecting any 1 edge of one 
power-source line to a pad the end of the power-source line of another 
side corresponding to [ connect the other end to the terminal of the 
last stage transistor, and ] the end of one [ said ] power-source line - 
- the first rank — the other end is connected to a pad while connecting 
with the terminal of a transistor. 



[0017] Moreover, by the pattern layout approach according to claim 5, it 
is the pattern layout approach of two or more transistors which can be 
set to semi-conductor accumulation equipment, and while arranging two or 
more transistors between two pads, two or more sets of equal power- 
source lines of wiring resistance are wired from each pad to the 
terminal of each transistor, and parallel connection of said two or more 
transistors is carried out to the pad concerned. 

[0018] And the current detection control circuit according to claim 6 is 
constituted so that the transistor realized to said current detection 
control circuit according to claim 3 by said pattern layout approach 
according to claim 4 or 5 may be used. 
[0019] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the 
invention in this application is explained based on a drawing. Drawing 1 
is the circuit diagram showing an example of the current detection 
control circuit of this invention, and shows the important section 
circuit diagram of the semi-conductor accumulation equipment which 
detects the load current applied to intelligent type power M0S and IC in 
the state of no losing like the conventional example shown in drawing 7 . 
In addition, the same sign is given to the element [ with the drawing 1 
(a) same / the example and drawing 1 (b) which have arranged the load to 
the high potential power-source line side corresponding to drawing 7 
(a) ] part as the conventional example which shows the example which has 
arranged the load to the low voltage power-source line side 
corresponding to drawing 7 (b), and is shown in drawing 7 in drawing 1 . 
[0020] In drawing 1 , the current detection control circuit 1 of this 
invention is divided roughly, it consists of the current control 
circuits 4 and the sense resistance Rs which have the function of 
current Miller circuit 2 which is Miller circuit, the feedback circuit 3 
which is an armature-voltage control circuit, a current detecting-signal 
output circuit, and a current control circuit, and each transistors MO- 
MS are acting as an electronic switch. Current Miller circuit 2 consists 
of two transistors Ml and M2 which come to make common connection of the 
gate terminal, and carries out mirroring of the load current I load which 
flows to the first current path LI to the second current path L2 side as 
Iload/n based on the size ratio of n:l of a transistor Ml and a 
transistor M2. n in this case is arbitrary, for example, values, such as 
n= 500 and n= 1000, are used. 

[0021] A feedback circuit 3 consists of an operational amplifier 0P1 and 
a transistor M3, and fixed-izes the electrical potential difference VDS 
between the drain-sources of transistors Ml and M2 by controlling a 



transistor M3 based on the output signal of an operational amplifier 0P1. 
The operational amplifier 0P2 (current detecting-signal output circuit) 
which the current control circuit 4 inputs the desired value used as a 
reference into a normal rotation input terminal, and connects an 
inversed input terminal at the node of the transistor M2 in the second 
current path L2, and a transistor M3, The outgoing end from an 
operational amplifier 0P2 is connected to a gate terminal, and it is a 
high potential power-source line (). Or it consists of a transistor MO 
(current control circuit) by which the series connection was carried out 
between the low voltage power-source line and the load, and the amount 
of currents which flows to the first current path LI is controlled by 
controlling a transistor MO by the straight-line field based on the 
output signal of an operational amplifier 0P2. 

[0022] Next, an operation of the above-mentioned implementation gestalt 
is explained. As an approach of controlling the load current based on 
the detected current, as shown in the conventional example (refer to 
drawing 7 ), the control approach is common in the current IDS which the 
gate voltage of the power metal-oxide semiconductor field effect 
transistor which is a current driver is changed, and flows between the 
drain-source. Although the amount of currents is controlled by the 
conventional example by changing the gate voltage of the transistors Ml 
and M2 which have detected the current, the electrical potential 
difference VGS between the gate-sources of the transistors Ml and M2 at 
this time is operated near threshold voltage Vth of the transistor in a 
straight-line field on the actuation which performs current control. 
[0023] That and the gate voltage impressed to the transistors Ml and M2 
which constitute a current mirror is near threshold voltage Vth The 
artificers who thought that the precision of current Miller circuit 2 
was influenced To the gate terminal of the transistors Ml and M2 which 
constitute a current mirror Effect by the variation in the threshold 
voltage Vth produced according to a manufacture process is made hard to 
be influenced by supplying gate voltage higher enough than threshold 
voltage Vth. Moreover, effect of a fall of the electrical potential 
difference VGS between the gate-sources by the rise of the source 
potential depending on a layout pattern and the fall of drain potential 
is lessened. 

[0024] By carrying out by driving the transistor M0 which specifically 
became independent about the duty of the current control which was being 
performed in current Miller circuit 2, conventionally in a current 
detection side Only an on-off action is controlled and threshold voltage 
Vth is received at the time of an ON state. Sufficiently high gate 



voltage ( — for example, the threshold voltage Vth of a transistor — 
about 1. 5 — the case where it is referred to as V — the electrical 
potential difference VGS between the gate-sources of the power metal- 
oxide semiconductor field effect transistor by the side of current 
detection — about 15 — it is made to perform current detection by 
impressing setting) about to V. In this case, by the high potential 
power-source line side, as shown in drawing 1 (a) and (b), which of the 
current detection side transistor Ml and the current control side 
transistor MO can acquire the same effectiveness, even if which is a low 
voltage power-source line side. 

[0025] As explained above, in this operation gestalt, the amount of 
currents which flows for a load can be detected in a high precision, 
without being influenced by the variation in the threshold voltage Vth 
generated on manufacture of a transistor. 

[0026] Drawing 2 is the circuit diagram showing other examples of the 
current detection control circuit of this invention. In addition, the 
same sign is given to the element [ with the drawing 2 (a) same / the 
example which has arranged the load to the high potential power-source 
line side, and drawing 2 (b) ] part as the operation gestalt which shows 
the example which has arranged the load to the low voltage power-source 
line side, and is shown in drawing 1 in drawing 2 . In the current 
detection control circuit 1 in this operation gestalt, to the operation 
gestalt (refer to drawing 1 ) mentioned above, two or more current paths 
L3 by which mirroring was carried out to further two or more current 
paths L3 and — in the current which flows to the second current path L2 
in multistage current Miller circuit (multistage Miller circuit) 5 which 
carries out mirroring, and multistage current Miller circuit 5, and the 
current path L3 of inside to arbitration and the selection circuitry 6 
which chooses — of — are added, and it prepares. 
[0027] Multistage current Miller circuit 5 allots P channel M0S 
transistor M4 to the location where the sense resistance Rs in drawing 1 
is arranged, and consists of three transistors M4, M5, and M6 which come 
to make common connection of the gate terminal. That is, while a 
transistor M4 is arranged at the second current path L2, the transistor 
M5 is arranged at the third current path L3. And based on the size ratio 
of m'l of a transistor M4 and a transistor M5, mirroring of current 
Iload/n which flows to the second current path L2 is carried out to the 
third current path L3 side as Iload/(nxm). A selection circuitry 6 
consists of the transfer gate TG 1 and an inverter II, and performs on- 
off control of the transfer gate TG 1 based on a gain control signal. 
Although the amount of currents which flows to the second current path 



L2 by the size ratio of n'l set as transistors Ml and M2 is set up with 
the above-mentioned operation gestalt, for an actual application, the 
feedback gain at the time of current control may be changed, and it may 
use, and when such, modification of the size ratio of transistors Ml and 
M2 is needed with the above-mentioned operation gestalt. 
[0028] If it controls by this operation gestalt to make the transfer 
gate TG 1 turn off by performing on-off control of the transfer gate TG 
1 with a gate control signal, since only a transistor M5 will become 
effective, If it controls to make the transfer gate TG 1 turn on, since 
current I load/ (nxm) flows to the third current path L3 based on the size 
ratio of transistors M4 and M5, and both the transistors M5 and M6 will 
become effective on the other hand, For example, supposing the total 
cell size of transistors M5 and M6 is 3 times the cell size of only a 
transistor M5, mirroring of the current will be carried out by the 
mirror ratio of M6//M5:M4=1: (m/3). That is, the electrical potential 
difference which appears in a sense resistance Rs edge becomes large, 
and since the current which flows to the sense resistance Rs increases 3 
times as compared with the case of OFF when the transfer gate TG 1 is ON 
even if the current I load which flows for a load is the same, the 
operational amplifier 0P2 which is comparing with desired value operates 
so that the electrical potential difference and the desired value which 
extracts the output voltage and appears in a sense resistance Rs edge as 
Iload/3 may become equal. 

[0029] Therefore, in this example, since gain over the load current can 
be set to one third by ON/OFF actuation of the transfer gate TG 1, with 
this operation gestalt, it can add to the same operation as the above- 
mentioned operation gestalt, and the feedback gain at the time of 
current control can be changed to some extent into arbitration. In 
addition, while it increases this mirroring number of stages further, 
you may make it choose desired feedback gain from further two or more 
feedback gain by adding that selection circuitry 6 with the above- 
mentioned operation gestalt, although multistage current Miller circuit 
5 is carrying out mirroring for the current which flows to the second 
current path L2 to the third current path L3. This invention can be 
applied above, when controlling the three phase spindle motor for hard 
disks, a voice coil motor, or the forward inversion motor incorporated 
all over H bridge circuit. When using H bridge circuit, current 
detection and two control systems are used, and when controlling a three 
phase motor, the circuit of drawing 1 is used by the three phase. 
[0030] Drawing 3 is drawing showing the example of a layout pattern of 
this invention, and drawing 4 is the representative circuit schematic of 



drawing 3 . By the layout pattern shown in drawing 3 and drawing 4 Two 
power-source lines LH and LL While arranging two or more transistor eels 
MC in between Each transistor eel MC is connected to juxtaposition so 
that each wiring resistance Rw during the node of each transistor eel MC 
may become equal, respectively, and it is the power-source line LH. 
While connecting an end (the inside of drawing 4 , left end side) to a 
pad (drain pad) the other end (the inside of drawing 4 , right end side) 
— the drain terminal of the last stage transistor eel — connecting — 
power-source line LL an end (the inside of drawing 4 , left end side) — 
the first rank — while connecting with the source terminal of a 
transistor eel, the other end (the inside of drawing 4 , right end side) 
is connected to a pad (source pad). 

[0031] Namely, although source potential rose and the phenomenon in 
which drain potential fell had happened in the conventional example 
shown in drawing 8 and drawing 9 since a voltage drop produced the 
transistor eel MC arranged in the location distant from a pad by wiring 
resistance Rwxm based on the wire length The transistor eel MC arranged 
by forming a gate pad in the opposite side with this operation gestalt 
in the location distant from a pad in view of a drain pad side Since 
source potential is also falling with the fall of drain potential, the 
electrical potential difference VDS between the drain sources is 
maintainable to constant value. When it seems that the electrical 
potential difference VDS between the drain sources is improved only by 
the pattern layout of a transistor by this, and a transistor is 
especially operated in a straight-line field like drawing 1 and drawing 
2 by it, the effectiveness which raises current detection precision is 
done so. 

[0032] Drawing 5 is drawing showing other examples of a layout pattern 
of this invention, and drawing 6 is the representative circuit schematic 
of drawing 5 . By the layout pattern shown in drawing 5 and drawing 6 , 
while arranging two or more transistor eels MC between two pads, two or 
more sets of equal power-source lines of the wiring resistance Rw are 
wired from each pad to the terminal of each transistor eel MC, and 
parallel connection of said two or more transistor eels MC is carried 
out to the pad concerned. 

[0033] That is, in the example shown in above-mentioned drawing 3 and 
above-mentioned drawing 4 , although the electrical potential difference 
VDS between the drain sources is maintainable to constant value, that a 
voltage drop arises by wiring resistance Rwxm based on the wire length 
cannot avoid the transistor eel MC arranged in the location distant from 
a pad. So, by this example, under the conditions of setting altogether 



the wiring resistance Rw of each transistor eel MC as the same value, 
all the transistor eels MC are connected to juxtaposition to a pad, 
respectively, and the fall of potential is lost theoretically. 
[0034] In an actual pattern layout, since it is impossible to wire all, 
as two or more transistor eels MC are shown in drawing 5 , the 
arrangement field of the transistor eel MC is divided into the field of 
plurality (4 [ in this case ]), and it connects with the signal line 
into which wiring width of face was changed so that the wiring 
resistance Rw to each field might become equal. Also when the fall of a 
drain electrical potential difference and a source electrical potential 
difference, i. e. , the fall of the electrical potential difference VGS 
between the gate-sources by the wiring resistance Rw, can be suppressed 
and it operates a transistor near threshold voltage Vth by this, 
generating of the transistor eel MC to which the electrical potential 
difference VGS between the gate-sources is less than it, and carries out 
the turn-off of the threshold voltage Vth can be suppressed. And when it 
applies to current Miller circuit like drawing 1 and drawing 2 
especially, the right current mirror based on the eel ratio of the 
transistor set up at the time of a design can be performed, and current 
detection highly precise than before can be performed. 
[0035] 

[Effect of the Invention] In this invention, highly precise current 
detection and current control can be performed, without being influenced 
by the variation and the layout pattern on manufacture of a 
semiconductor device. 
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[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing an example of the current 
detection control circuit of this invention. 

[Drawing 2] The circuit diagram showing other examples of the current 
detection control circuit of this invention. 

[Drawing 3] Drawing showing an example of the pattern layout of this 
invention. 

[Drawing 4] The representative circuit schematic of drawing 3 . 

[Drawing 5] Drawing showing other examples of the pattern layout of this 

invention. 

[Drawing 6] The representative circuit schematic of drawing 5 . 

[Drawing 7] The circuit diagram showing an example of the current 

detection control circuit of the conventional example. 

[Drawing 8] Drawing showing an example of the conventional pattern 

layout. 

[Drawing 9] The representative circuit schematic of drawing 8 . 
[Description of Notations] 

1 Current Detection Control Circuit 

2 Current Miller Circuit (Miller Circuit for Current Detection) 

3 Feedback Circuit (Armature-voltage Control Circuit) 

4 Current Control Circuit 

5 Multistage Current Miller Circuit (Multistage Miller Circuit) 

6 Selection Circuitry 

Ml, M2 An N-channel metal oxide semiconductor and FET 

M3 MOS and FET 

M4 A P channel MOS and FET 

M5, M6 MOS and FET 

MO An N-channel metal oxide semiconductor and FET (current control 
circuit) 

Rs Sense resistance 

0P1 Operational amplifier 

0P2 Operational amplifier (current detecting-signal output circuit) 
TGI Transfer gate 
II Inverter 
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MC(1 f «SSI(:So'< liiffiR w x m t j; 

yttfi(4ffi~Tf-£ t vi-jfcJ^WB; -5 T v *H 



0, FW y^v YiMfr&fr&b, ^-y F>£>iSWuB 
Cieg^ix^F^yy'x^-fe/PMCte. KW ymfio 

HP>f y-v-xmm&vmi-^m^zmni-^ 

vat^y tmx\ y va y— v —xmmi± vvs&sm 
zti, mz^ miRu'm2cr>xdi l zY^y'jx9imM. 

[0 03 2] 05(4. iffmW^^VAT^ Y^9— y 
Mi^MX'hKf. 06(4. H5«S9HBEBIH^*46. 
0 5 S.f'0 6 tc^-f l/-{77bA7-yTli, 2 o<tv \° 

>y H izM LX m&SMfflco Yyy'Jx^-^^MC^m 
[0033] -f^h-h . ffii&CDm 3 ^04 t^-TM(= 

S i t ^T' # -S s&« , y n° -/ Y h it v CSS $ tifz Y 

wxmti oTflffiBTA* 1 4 i fc l.it ^"T" 

KSIffitrL R w -T^T N tfflC|g>t L X tJ < k V / ^# 
^7CT\ -rKTcoh^y^'x^-fe^MC^yN^y KCML 

[0034] n^yN"^— yu->f T^fT-Ji. ^fiwh 
7 y ^ -t /na c -r^r cstt * Mrt- i t u^rfiB 

oieaffl^^ai^ 4 ) <o«wfc:4MWL, # 

4 4 y- h - y-J*ra*EEVGSeDffiT£:SlJ*. Sit ^'T- 

* . h 9 y y'x 9 * nmj± vth# ifit-tt^ s it & 

t . h -y— XKW±VGS^BI«EVthS:TIlI-5T 

4 z\ b tfiX'^ h . LT. #C HiatfH2i?5ia 
HzilVyY S9-H»fcjlfflLfe*#. iSifB#cias§ 
iX3t h 5 y y'x ^ co-fe ;Pjrb(-S-3' < IE L\ ^Wfc 5 5—^ 

fi= a ; fc . o ts««^*M^ai^-c-# 

[003 5] 

V*r*?]/AT*7Y^9-yl<zWmZtlhc\>%:<^ affl 
JK^«^£HS.^WLSiJ»^fi : a i fc & . 
[0H^ffi#^IM0H] 

[0i ] *i^<7>«settffiM»[gH^)--«*^-igii 



(7) 
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[02] *min*mfo&fflw®t&<vt&0)M**rtmm 



[03] ^^m<7)^^~ wat^yo— m^-tm. 
[04 ] m3commmm. 

[0 5 ] ^^m<7)^7—>h-- y tT i yh<7){&CDm$:^ 



[06 ] mscommms&m, 

[07 ] mM<v9m/fo&ffl9mi&<7)--M$:*rt®l& 



[08 ] itW^-yi/'i MSr^0. 

[09 ] mscommmm. 



Ml, M2 Nf-v^t/MOS • FET 

M3 MOS -FET 

M4 Pf^^;l/MOS - FET 

M5, M6 MOS ■ FET 

MO Nf-v^MOS - FET CKft 

R s -fe >XWM 

opi ^-^t>-:?° 

0 p 2 yy° ( fca&ffttwi-^tti* diss ) 

1 l -i 



[01 ] 



[02] 



< a ) 



(a) 



ON/OFF 




I load 



U2 a[ 



1 : n 



I5mi ^ 



V ss 



VSS 



(b) 



V DO 



VDD 



ON/OFF 



5 M1 




I load 



ha— ;J- 
ON/OFF 



I load 




I load 
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[03] 



[134] 




K K >fl!l/t.y *^I3tS 




: i .::t . • . ■ :■ . 

•'■'•'■'•"•I ■ ■■>■-•:-•■■:••■..: • 

I§5 | Hip jilffff f Ifli 



■■■■iiliiSliS 



RW 




MC 



Rw 



Rw 



VWV" WWVi 



MC 



4VW 



MC 



vwv- wwv 



MC 



Rw 



Rw 



Rw 




[05] 



[06] 




51 




■mm:t 



mmmm 



Sg2g5S33J33Ss*s 



~mmimw::... 



Jip; 

«&S8H3l£3S!iB5SSa! 

j .j».v--. 

-r^- :■: -o: ■-: ■ ■> •: - >!-!■ - '-!■ 1 

%t$mmmmm 

deofiSsKFcrfC-:;*;-^;:-^: 



: 



Hi 



ill 



15; 

■ma 



mm:. 





Rw 



L V#p-, 



J #! 



WWh 




MC 



MC 



Rw 



MC 



MC 



Rw 



[08] 



f lllllliiiiiiiii^ 

lllSlllliillllllwBiiiiiMililllL _. 




Rw 




Rw 



Rw 



MC 



MC 




MC 



WW" l Mr 1 



MC 



Rw 



Rw 



Rw 
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[07] 



(a) 




I load 



|qm i *T 



/7777 



V ss 



S7777 



V ss 



< b ) 



VDD 




M 1 



K~3 



I load 



VSS 



VSS 



